oxLDL induces inflammatory responses in vascular smooth muscle cells via urokinase receptor association with CD36 and TLR4.
The pathogenesis of atherosclerosis involves an imbalanced lipid metabolism and a deregulated immune response culminating in chronic inflammation of the arterial wall. Recent studies show that endogenous ligands, such as modified plasma lipoproteins, can trigger pattern recognition receptors (PRR) of innate immunity for cellular and humoral reactions. The underlying molecular pathways remain less explored. In this study, we investigated the mechanisms of inflammatory effects of oxidized low-density lipoproteins (oxLDL) on human primary coronary artery smooth muscle cells (VSMC). We show that already low concentration of oxLDL initiated atherogenic signals triggering VSMC transition to proinflammatory phenotype. oxLDL impaired the expression of contractile proteins and myocardin in VSMC and initiated changes in cell functional responses, including expression of proinflammatory molecules. The effects of oxLDL were abolished by downregulation of the multifunctional urokinase receptor (uPAR). In response to oxLDL uPAR associated with CD36 and TLR4, the two main PRR for both pathogen and endogenous ligands. We demonstrate that uPAR association with CD36 and TLR4 mediated oxLDL-induced and NF-κB-dependent G-CSF and GM-CSF expression and changes in VSMC contractile proteins. uPAR-mediated release of G-CSF and GM-CSF by VSMC affected macrophage behavior and production of MCP-1. We provide evidence for functional relevance of our in vitro findings to in vivo human atherosclerotic tissues. Our data imply uPAR as a part of a PRR cluster interfering structurally and functionally with CD36 and TLR4 and responding to endogenous atherogenic ligands. They further point to specific function of each component of this cluster in mediating the ultimate signaling pattern.